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(54) RICE-PARTICLE-QUALITY DISCRIMINATING APPARATUS 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the rice- 
particle-quality discriminating apparatus, 
wherein the constitution of an optical light- 
receiving means is simplified, the 
manufacturing cost becomes inexpensive and the 
fluctuation of the input voltage into an 
operating circuit is less. 
SOLUTION: In a rice-particle-quality 
discriminating apparatus 1, the following parts 
are provided. A light source 7 projects light 
ray from the slant upper side to a sample grain 
particle moved from a sample picking hole 5. A 
dichroic mirror 8 classifies the amount of the 
vertical reflected light from the sample grain 
particle into the long-wavelength component and 
the short-wavelength component. Two 
photodetector 9 and 10 receive the amounts of 
lights having the respective classified 
wavelengths. A transmitted- I ight photodetector 

11 receives the amount of the vertical transmitted light from the sample grain. 
The light ray is applied on one grain particle from the light source 7, from the 
slant upper side. A cracked-rice detecting photodetector 12 f which receives the 
amount of the slant transmitted light from the sample grain particle, is 
provided. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any ^ 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the circumferencial direction of a periphery edge — sampling of a plurality [ regular 
intervals ] — with the rotating disk which has a hole the aforementioned sampling — with the light 
source which irradiates a beam of light for every grain of the sample grain of rice transported by the 
hole The detection section which detects the amount of transparency reflected lights of the 
aforementioned sample grain of rice obtained by irradiating with this light source, It is the grain-of- 
rice quality distinction equipment equipped with the judgment control section which determines the 
quality rank of the aforementioned sample grain of rice for the detecting signal inputted from this 
detection section as compared with a predetermined value, the aforementioned detection section the 
aforementioned sampling — with the first irradiation section which irradiates the beam of light 
guided from the aforementioned light source to one grain of sample grain of rice transported by the 
hole from the two inclination upper parts The dichroic mirror which ****s the amount of 
perpendicular reflected lights from the aforementioned sample grain of rice for a long wavelength 
component (R) and a short wavelength component (G), respectively, While two photo detectors 
which receive the quantity of light of each wavelength which it ****ed, and the transmitted light 
photo detector which receives the amount (T) of perpendicular transmitted lights from the 
aforementioned sample grain of rice are prepared Grain-of-rice quality distinction equipment 
characterized by preparing the second irradiation section which irradiates the beam of light from the 
aforementioned light source from the inclination upper part to the aforementioned sample grain of 
rice, and the photo detector for a drum crack detection which receives the amount of method 
transmitted lights of slanting from the aforementioned sample grain obtained by irradiating by this 
second irradiation section. 

[Claim 2] While the aforementioned judgment control section calculates transparency / reflective 
ratio {(R+G )/T} from the aforementioned amount (T) of perpendicular transmitted lights, and the 
diffuse reflection light by the sum of the aforementioned long wavelength component (R) and a short 
wavelength component (G) The total totaled product {(RxGxT )/(R+G+T)} of these 3 element is 
calculated from a long component (R) and a short wavelength component (G). the above — a long 
wave — the spectrum of a long component and a short wavelength component — a ratio (R/G) — 
calculating — further — the aforementioned amount (T) of perpendicular transmitted lights, and a 
long wave ~ Grain-of-rice quality distinction equipment according to claim 1 used as the judgment 
data which determine the quality rank of the aforementioned sample grain of rice. 
[Claim 3] It is what determines a quality rank with the judgment algorithm beforehand determined as 
the aforementioned judgment data, the aforementioned judgment algorithm the above — a spectrum - 
- the values A and B of a ratio (R/G) ~ a threshold - carrying out - ****** and blue - with the first 
unripe field to mix It ****s to the second field which white ****, an opaque white grain, and a 
particle size regulation mix, and the third field which a damage grain and a tinction grain mix. White 
****, the opaque white grain, and particle size regulation of unripe and the second aforementioned 
field are ****ed, respectively, the values C, D, and E of the aforementioned transparency / reflective 
ratio {(R+G )/T} a threshold - carrying out ****** of the first aforementioned field, and blue - 
Furthermore, grain-of-rice quality distinction equipment according to claim 2 which makes a 
threshold value F of the total product for the aforementioned total {(RxGxT )/(R+G+T)}, and comes 
to **** the damage grain and tinction grain of the third aforementioned field. 
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[Claim 4] The electrical signal HM which detects the trough of the optical intensity distribution " 
which connected drum crack wave detection equipment to the aforementioned photo detector for a 
drum crack detection, and irradiated the aforementioned sample grain of rice, While the electrical 
signal HI which detects the high crest of the aforementioned optical intensity distribution, and the 
electrical signal H2 which detects the low crest of the aforementioned optical intensity distribution 
are inputted into the aforementioned judgment control section, this judgment control section Grain- 
of-rice quality distinction equipment according to claim 1, 2, or 3 which distinguishes a drum crack 
grain and a particle size regulation with the electrical signal HM of the aforementioned trough, and 
comes to distinguish a drum crack grain and an opaque white grain with aforementioned Yamabe f s 
electrical signals HI and H2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the grain-of-rice quality distinction equipment which 
distinguishes the quality of a husked rice or a white rice. 
[0002] • 

[Description of the Prior Art] Conventionally, what was indicated by for example, the Japanese 
Patent Publication No. 60382 [ three to ] official report and a Provisional-Publication-No. 28543 [ 64 
to ] official report is known as equipment which distinguishes the quality of a grain of rice; 
Inclination rotation of the disk which prepared the hole is carried out. sampling of plurality 
[ invention / which was indicated by these official reports / edge / periphery ] -- Light is irradiated 
for one grain of every husked rice of a sample husked rice, two waves of arbitrary quantity of lights 
and the amount of transmitted lights of two positions for one grain of every aforementioned husked 
rice are detected, respectively among the diffuse- transmission quantity of light and the diffuse 
reflection quantity of light, and diffuse reflection light, and judgment processing Of the ratio of each 
aforementioned quantity of light is carried out that the quality for one grain of every aforementioned 
husked rice should be classified. And each aforementioned quantity of light is detected, by 
calculating and carrying out judgment processing of the ratio, the quality of a husked rice is 
classified more minutely and, moreover, the influence of the judgment precision on the sort by the 
grain shape can be eliminated. 
[0003] 

[Problem(s) to be Solved by the Invention] Since the above-mentioned conventional grain-of-rice 
quality distinction equipment classified the quality of a husked rice more minutely and eliminated the 
influence of the judgment precision on the sort by the grain shape, in order that it might receive the 
diffuse-transmission quantity of light, the diffuse reflection quantity of light, two waves of arbitrary 
quantity of lights in this diffiise reflection quantity of light, and the amount of transmitted lights of 
two positions for one grain of every husked rice, respectively, it needed to prepare the photo detector 
of a total of six kinds as an optical light-receiving means. Thereby, the optical light-receiving means 
had the fault from which a configuration becomes complicated and serves as manufacturing-cost 
quantity. Moreover, since many photo detectors were prepared, change of the input voltage to a 
judgment control section was large, and there was a possibility that dispersion might arise in the 
accuracy of measurement of a grain of rice. 

[0004] this invention makes it a technical technical probrem that change of the input voltage to a 
judgment control section offers few grainof-rice quality distinction equipment while it simplifies the 
configuration of an optical light-receiving means and makes a manufacturing cost cheap in view of 
the above-mentioned trouble. 
[0005] 

[Means for Solving the Problem] in order to solve the above-mentioned technical probrem — this 
invention — the circumferencial direction of a periphery edge — sampling of a plurality [ regular 
intervals ] — with the rotating disk which has a hole the aforementioned sampling — with the light 
source which irradiates a beam of light for every grain of the sample grain of rice transported by the 
hole The detection section which detects the amount of transparency reflected lights of the 
aforementioned sample grain of rice obtained by irradiating with this light source, It is the grain-of- 
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rice quality distinction equipment equipped with the judgment control section which determines the 
quality rank of the aforementioned sample grain of rice for the detecting signal inputted from this 
detection section as compared with a predetermined value, the aforementioned detection section the 
aforementioned sampling ~ with the first irradiation section which irradiates the beam of light 
guided from the aforementioned light source to one grain of sample grain of rice transported by the 
hole from the two inclination upper parts The dichroic mirror which ****s the amount of 
perpendicular reflected lights from the aforementioned sample grain of rice for a long wavelength 
component (R) and a short wavelength component (G), respectively, While two photo detectors 
which receive the quantity of light of each wavelength which it ****ed, and the transmitted light 
photo detector which receives the amount (T) of perpendicular transmitted lights from the 
aforementioned sample grain of rice are prepared The technical means of preparing the second 
irradiation section which irradiates the beam of light from the aforementioned light source from the 
inclination upper part to the aforementioned sample grain of rice, and the photo detector for a drum 
crack detection which receives the amount of method transmitted lights of slanting from the 
aforementioned sample grain obtained by irradiating by this second irradiation section were 
provided. 

[0006] Moreover, while the aforementioned judgment control section calculates transparency / 
reflective ratio {(R+G )/T} from the aforementioned amount (T) of perpendicular transmitted lights, 
and the diffuse reflection light by the sum of the aforementioned long wavelength component (R) 
and a short wavelength component (G) The total totaled product {(RxGxT )/(R+G+T)} of these 3 
element is calculated from a long component (R) and a short wavelength component (G). the above - 
- a long wave — the spectrum of a long component and a short wavelength component — a ratio 
(R/G) — calculating — further — the aforementioned amount (T) of perpendicular transmitted lights, 
and a long wave — It is good to consider as the judgment data which determine the quality rank of 
the aforementioned sample grain of rice. 

[0007] It is what determines a quality rank with the judgment algorithm beforehand determined as 
the aforementioned judgment data, and the aforementioned judgment algorithm the above— a 
spectrum — the values A and B of a ratio (R/G) — a threshold — carrying out ~ ****** and blue — 
with the first unripe field to mix It ****s to the second field which white ****, an opaque white 
grain, and a particle size regulation mix, and the third field which a damage grain and a tinction grain 
mix. White ****, the opaque white grain, and particle size regulation of unripe and the second 
aforementioned field are ****ed, respectively, the values C, D, and E of the aforementioned 
transparency / reflective ratio {(R+G )/T} — a threshold — carrying out - ****** of the first 
aforementioned field, and blue -- Furthermore, it is good to **** the damage grain and tinction grain 
of the third aforementioned field, using value F of the total product for the aforementioned total 
{(RxGxT )/(R+G+T)} as a threshold. 

[0008] Furthermore, drum crack wave detection equipment is connected to the aforementioned photo 
detector for a drum crack detection. While the electrical signal HM which detects the trough of the 
optical intensity distribution which irradiated the aforementioned sample grain of rice, the electrical 
signal HI which detects the high crest of the aforementioned optical intensity distribution, and the 
electrical signal H2 which detects the low crest of the aforementioned optical intensity distribution 
are inputted into the aforementioned judgment control section As for this judgment control section, it 
is good to distinguish a drum crack grain and a particle size regulation with the electrical signal HM 
of the aforementioned trough, and to distinguish a drum crack grain and an opaque white grain with 
aforementioned Yamabe's electrical signals HI and H2. 
[0009] 

[Function and Effect] It enabled change of the input voltage to a judgment control section to offer 
few grain-of-rice quality distinction equipment while it simplified the configuration of an optical 
light-receiving means and made the manufacturing cost cheap, since the aforementioned detecting 
element was constituted by total of four photo detectors of the photo detector for long wavelength 
components, the photo detector for short wavelength components, a transmitted light photo detector, 
and the photo detector for a drum crack detection. 

[0010] ******, blue immaturity, white ****, an opaque white grain, and a particle size regulation 
are distinguished by the ratio (R/G), respectively, moreover, the aforementioned judgment control 
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section — transparency / reflective ratio {(R+G )/T} and a spectrum — Since the damage grain and 
the tinction grain were distinguished by the total totaled product {(RxGxT )/(R+G+T)} of three 
elements of (R), (G), and (T), the distinction with the damage grain of the brown>system which was 
difficult to distinguish, and the tinction grain of a black system became easy conventionally. 
[001 1] Furthermore, the electrical signal HM which detects the trough of the optical intensity 
distribution which connected drum crack wave detection equipment to the aforementioned photo 
detector for a drum crack detection, and irradiated sample grain, Since the electrical signal HI which 
detects the high crest of the aforementioned optical intensity distribution, and the electrical signal H2 
which detects the low crest of the aforementioned optical intensity distribution are inputted into the 
aforementioned judgment control section and distinction of a drum crack grain is performed Not only 
the distinction with a particle size regulation and a drum crack grain but the distinction with the 
opaque white grain and the partial tinction grain, and drum crack grain which were mixed with the 
particle size regulation with electrical signals HI and H2 was attained. 
[0012] 

[Example] The example of this invention is explained, referring to a drawing. The block diagram, the 
drawing 4 , and the dr a^dng 5 in which the schematic diagram and the drawing 2 showing [ 1 ] the 
configuration of the whole this invention showing the side elevation ofthe detecting element of this 
invention, and showing [ 3 ] the circuit of the detecting element of this invention and a judgment 
control section are an enlarged view of an optical detecting element. 

[0013] In ^awmg l , signs 1 are [ a rotating disk and the sign 3 of grain-of-rice quality distinction 
equipment and the sign 2 ] optical detecting elements, a centering on rotation axis 4 of rotating disk 2 
periphery [ periphery / of a rotating disk 2 ] top much sampling a hole 5 is formed and these 
sampling - one grain of grain of rice holds at a time in a hole 5 — having sampling — the 
transparent members 31, such as a glass plate, are formed in the hole 5 bottom so that a grain of rice 
may not fall The rotation drive of the rotating disk 2 is carried out by the motor 6 fixed to revolve to 
the aforementioned rotation axis 4. 

[0014] The optical detecting element 3 is formed so that the vertical side ofthe aforementioned 
rotating disk 2 may be put, and it consists of 1st head 3 a which mainly detects the color of a grain of 
rice by the long wavelength component and short wavelength component in the amount of 
transmitted lights, and the amount of reflected lights, and the 2nd head 3b which mainly detects the 
drum crack of a grain of rice with the amount of transmitted lights. 

[0015] the aforementioned 1st head 3a ~ sampling with the light source 7 which inclines from the 
upper part to one grain of grain of rice transported by the hole 5, and irradiates light The dichroic 
mirror 8 which ****s the amount of perpendicular reflected lights from a grain of rice for a long 
wavelength component and a short wavelength component, The red light photo detector 9 which 
detects the quantity of light of a long wavelength component, the green light photo detector 10 which 
detects the quantity of light of a short wavelength component, and the transmitted light photo 
detector 1 1 which receives the amount of perpendicular transmitted lights from a grain of rice are 
formed, the aforementioned light source 7 — for example, a halogen lamp etc. — using it — optical 
fibers 13 A and 13B — minding — sampling — it is good to lead to the optical irradiation sections 14A 
and 14B prepared in the upper part of a hole 5 These optical irradiation sections 14A and 14B are 
formed in the shape of [ of reverse 8 ] a character so that it may face across the length orientation 
order of a grain of rice (refer to the drawing 4 ), and a focus is united with the black slit 32 embedded 
at the aforementioned transparent member 3 1. A sign 15 is a condensing cylinder and is connected to 
the aforementioned dichroic mirror 8. Although a dichroic mirror 8 carries out the two piece housing 
ofthe light which condensed to a long wavelength component and a short wavelength component, 
between this dichroic mirror 8 and the aforementioned red light photo detector 9, the 600-700nm 
band pass filter 16 is formed, for example, and the 500-600nm band pass filter 17 which passes red 
light and which passes green light is formed between the dichroic mirror 8 and the aforementioned 
green light photo detector 1 0. 

[0016] Moreover, while optical irradiation section 14C which irradiates a beam of light from the 
inclination upper part to one grain of grain of rice with the aforementioned light source 7 is prepared, 
the single photo detector for a drum crack detection 12 which receives the amount of method 
transmitted lights of slanting from a grain of rice underneath the rotating disk 2 is formed in the 
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aforementioned 2nd head 3b (refer to the drawing 5 ). The light source of 2nd head 3b is led to 
optical irradiation section 14C through optical- fiber 13C that what is necessary is just to use the light 
of the aforementioned light source 7. It is prepared so that it may incline to the Aforementioned 
rotating disk 2 and a focus may suit the black (for example, 50 degrees) slit 33, and optical 
irradiation section 14C can irradiate the method beam of light of slanting at a grain of rice. 
[0017] next, the timing detection which detects that rotated the rotating disk 2 and the grain of rice 
came to the predetermined measuring point is shown in drawing 3 ~ as — a rotating disk 2 — another 
field — the aforementioned sampling — the timing corresponding to the hole 5 — the timing plate 19 
with a hole 18 is formed, and it is carried out by detecting this by the position detection sensors 20 
and 20 

[0018] Next, drawing 3 explains the input circuit of each detecting signal of the aforementioned red 
light photo detector "9 9 the green light photo detector 10, the transmitted light photo detector 1 1, the 
photo detector for a drum crack detection 12, and the position detection sensors 20 and 20. While the 
aforementioned red light photo detector 9, the green light photo detector 10, the transmitted light 
photo detector 1 1, and the photo detector for a drum crack detection 12 change and output each 
quantity of light received to an electrical signal and photo detectors 9, 10, and 1 1 are connected to 
amplifier 21, 22, and 23 among the four aforementioned photo detectors, respectively, the photo 
detector for a drum crack detection 12 is connected to the drum crack wave detection equipment 24. 
The output signal of this drum crack wave detection equipment 24 is trichotomized, inputs these 
three output signals and one output signal of a photo detector 12 into amplifier 25, 26, and 27, 
respectively, and forms an AND circuit. And the output signal from amplifier 21, 22, 23, 25, 26, and 
27 is inputted into A/D converter 28. while inputting into CPU29 which A/D conversion of the 
inputted signal is carried out by A/D converter 28, and serves as a judgment control section-- timing 
— the position detection sensors 20 and 20 which detect a hole 18 are also inputted into CPU29 
[001 9] Furthermore, the selector 30 which sorts out a particle size regulation and a poor grain to six 
kinds is connected to CPU29 used as a judgment control section. This selector 30 serves as the 
configuration blown away and sorted out in the orientation which changes with compressed airs sent 
from a compressor (not shown) according to the optical distinction result of aforementioned CPU29. 
[0020] Next, the operation in the above-mentioned configuration is explained, sampling of a rotating 
disk 2 — if the grain of rice put on the hole 5 reaches to the optical irradiation sections 14A and 14B, 
light will be irradiated from the upper part which inclined to the grain-of-rice length orientation 
Incidence of the light by which diffuse reflection was carried out a front face and inside [ of a grain 
of rice ] the grain of rice is carried out to a dichroic mirror 8 from the condensing cylinder 15, and a 
two piece housing is carried out to a long wavelength component and a short wavelength component. 
And a long wavelength component is received by the red light photo detector 9, and a short 
wavelength component is received by the green light photo detector 10. On the other hand, the light 
by which diffuse transmission was carried out in the interior of a grain of rice is received by the 
transmitted light photo detector 11. Each quantity of light of each photo detectors 9, 10, and 1 1 is 
changed into an electrical signal, and is inputted into CPU29 through the amplifier 21, 22, and 23 
and A/D converter 28. 

[0021] The inside of CPU29 memorizes the electrical signal of each aforementioned quantity of light 
inputted from A/D converter 28 to RAM (not shown), calculates the ratio of each quantity of light 
from this signal, and uses it as the judgment data forjudging a quality rank. Namely, while 
transparency / reflective ratio {(R+G )/T} is calculated from the amount (T) of transmitted lights 
memorized in RAM, and the diffuse reflection light by the sum of a long wavelength component (R) 
and a short wavelength component (G) a long wave the spectrum from a long component (R) and a 
short wavelength component (G) — a ratio (R/G) is calculated and it memorizes to RAM as judgment 
data Moreover, aforementioned CPU29 computes total and the total product from a long wavelength 
component (R), a short wavelength component (G), and the amount (T) of transmitted lights, 
calculates the total totaled product {(RxGxT )/(R-K}4-T)}, and memorizes it to RAM as judgment 
data. Since the total product for this total evaluates the degree of the variation in the quantity of light 
component of three elements of (R), (G), and (T), it asks for it. Table 1 explains this in detail. 
[0022] 
[Table 1] 
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Table 1 shows the combination of each length at the time of computing the volume of a rectangular 
parallelepiped. For example, when the volume of a rectangular parallelepiped is considered, it turns 
out that the combination from which a volume is set to 64 becomes five patterns. However, even if a 
volume is set to the 64 [ same ] in this way, when a difference arises to each length arid the example 
of Table 1 shows, total (length + width-of-face + height) of a component is set to 12 by the pattern 1, 
and there will be least dispersion in a component. This principle is applied to (R), (G), and (T), and 
the total totaled product {(RxGxT )/(R+G+T)} is calculated. 

[0023] The quantity of light is changed into an electrical signal like [ the aforementioned photo 
detector for a drum crack detection 12 ] the above. And if a drum crack grain is detected by this 
photo detector for a drum crack detection 12, once it falls in the shape of an impression, the wave of 
the electrical signal with the fraction which goes up again will be detected. At this time, the drum 
crack wave detection equipment 24 outputs three electrical signals of the electrical signal HM which 
detects the trough of a drum crack wave, the electrical signal HI which detects the low crest of a 
drum crack wave, and the electrical signal H2 which detects the high crest of a drum crack wave 
(refer to the drawing 8 ). And these electrical signals HM, HI, and H2 are inputted into CPU29 
through the amplifier 25, 26, and 27 and A/D converter 28. Within CPU29, while the aforementioned 
electrical signals HM, HI , and H2 are memorized to RAM, a drum crack is distinguished as 
compared with a predetermined threshold. 

[0024] Next, a judgment of the quality rank of a grain of rice is explained, the quality rank of a grain 
of rice — especially a judgment of tinction — transparency / reflective ratio {(R+G )/T} and a 
spectrum — three judgment data of a ratio (R/G) and the total totaled product {(RxGxT )/(R+G+T)} 
are used, and three judgment data of electrical signals HM, HI, and H2 are used for a judgment of a 
drum crack 

[0025] if measurement of a husked rice is explained with reference to the drawing 6 and the drawing 
7 — step 101 and step 102 of dra wing 6 a spectrum - it distinguishes by theTatio (R/G) It enibled 
it to distinguish in a white system and tinction system, there being the characteristic feature of the 
degree of a red system (tea system) being [ 130-170 ] stronger at 170 or more more strongly [ an 
optical ratio has the more strong degree of a green system at this rate at 130 or less, and / the degree 
of a white system j, and being reflected, enabling it to distinguish a threshold in the color system of a 
green system and others as 130 at step 101, and using a threshold as 170 at step 102 if the judgment 
graph of drawing 7 explains this — the quadrature axis of a graph — a spectrum — a ratio (R/G) — 
taking - a threshold 130,170 ****** and blue it ****s to the first unripe field to mix, the second 
field which white ****, an opaque white grain, and a particle size regulation mix, and the third field 
which a damage grain and a tinction grain mix 

[0026] At steps 103, 104, and 105 of drawing 6 , it distinguishes by transparency / reflective ratio 
{(R+G )/T} . This transparency / reflective ratio has the characteristic feature which is hard to 
penetrate so that a numeric value becomes large, and explains this with the judgment graph of 
<frawing^7 . On it, along the axis of ordinate of a graph, transparency / reflective ratio {(R+G )/T} is 
taken, ****** and blue unripe rice of the first field are distinguished with a threshold 230, and white 
****, the opaque white grain, and particle size regulation of the second field are distinguished with 
thresholds 460 and 220 on it. 

[0027] next, the step 106 of dra wing 6 — setting — the above — a spectrum — the damage grain of the 
brown system which was not able to be classified according to the ratio and transparency / reflective 
ratio, and the tinction grain of the black system with transparency of light worse than this damage 
grain are distinguished If the judgment graph of drawing 7 explains this, it will distinguish by 
whether the value of the total totaled product { (Rx GxT)/(R+G+T) } computed from (R), (G), and (T) 
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is larger than a threshold 90, and the damage grain and tinction grain of the third field will be 
distinguished. 

[0028] Furthermore, in step 107 of drawing 6 , the drum crack of the grain of rice judged to be a 
particle size regulation at the aforementioned step 105 is judged. Three judgment data of electrical 
signals HM, HI, and HH2 are used for a judgment of this drum crack, that is, - if aforementioned 
CPU29 is below a predetermined threshold by the trough HM in the drum crack wave of drawing 8 — 
a particle size regulation and a drum crack grain — or a particle size regulation, and an opaque white 
grain and a partial tinction grain are distinguished Although it has the fraction which goes up again 
once the drum crack wave shown in drawing 8 (a) falls in the shape of an impression, this wave may 
be similar with the opaque white grain and partial tinction grain mixed in the particle size regulation 
(refer to drawing 8 (b)). In order to distinguish this opaque white grain and partial tinction grain, and 
a drum crack grain, aforementioned CPU29 calculates further the **** exponent which compared 
the **** level by the sum of an electrical signal HI and the electrical signal H2 with an electrical 
signal HI and the electrical signal H2. And this **** level and a **** exponent may distinguish an 
opaque white grain and a partial tinction grain, and a drum crack grain by whether a predetermined 
threshold is reached. 

[0029] next — if measurement of a white rice is explained with reference to the drawing 9 and the 
drawing 10 — measurement of a white rice — a spectrum — it is good to use two Judgment data, a 
ratio (R/G) and transparency / reflective ratio {(R+G )/T} step 1 10 — a spectrum — with [ a ratio 
(R/G) is 150 or more, and / transparency / reflective ratio {(R+G )/T} ] 180 [ or less ], it is judged as 
********, and if it comes out other than this and it is, it will result in step 111 step 1 1 1 — a spectrum 
— with [ a ratio (R/G) ] 1 30 [ or more ], it is judged as a tinction grain, and if it comes out other than 
this and it is, it will result in step 112 step 1 12 — a spectrum — with [ a ratio (R/G) ] 80 [ or more ], it 
is judged as a damage grain, and if it comes out other than this and it is, it will result in step 1 1 3 At 
step 1 13, with [ transparency / reflective ratio {(R+G )/T} ] 80 [ or more ], it is judged as a particle 
size regulation, and with 80 [ or less ], it is judged as ****. 



[Translation done.] 
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* NOTICES * 



The Japanese Patent Office Is not responsible for any ^ 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the configuration of the whole this invention. 
[Drawing 2] It is the side elevation of the detecting element of this invention. 
fDrawng 3] It is the block diagram showing the circuit of the detecting element of this invention, 
and a judgment control section, and is **. 

[Drawing 4] It is the enlarged view showing the 1st head of an optical detecting element. 
[Drawmg"5] It is the enlarged view showing the 2nd head of an optical detecting element. 
[Drawing 6] It is a flow chart at the time of measuring a husked rice. 

Eprawing ; 7]~ It is drawing showing the relation of a distribution of each quantity of light ratio at the 
time of measuring a husked rice. 

[Drawing 8] It is drawing showing the detection wave of a drum crack grain, opaque white and a 
partial tinction grain, and a particle size regulation. !: 
[D rawing 9 ] It is a flow chart at the time of measuring a white rice. 

[Dra wing 10] It is drawing showing the relation of a distribution of each quantity of light ratio at the 
time of measuring a white rice. 
[Description of Notations] 

1 Grain-of-Rice Quality Distinction Equipment 

2 Rotating Disk 

3 Optical Detecting Element 

4 Rotation Axis 

5 sampling — a hole 

6 Motor 

7 Light Source 

8 Dichroic Mirror 

9 Red Light Photo Detector 

1 0 Green Light Photo Detector 

1 1 Transmitted Light Photo Detector 

12 Photo Detector for Drum Crack Detection 

13 Optical Fiber 

14 Optical Irradiation Section 

1 5 Condensing Cylinder 

16 Band Pass Filter 

17 Band Pass Filter 

18 timing a hole 

19 Timing Plate 

20 Position Detection Sensor 

21 Amplifier 

22 Amplifier 

23 Amplifier 

24 Drum Crack Wave Detection Equipment 

25 Amplifier 

26 Amplifier 
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27 Amplifier 

28 A/D Converter 

29 CPU 

30 Selector 

3 1 Transparent Member 

32 Black Slit 

33 Black Slit 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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